LOCKING DEVICE OPERATED BY BOTH OF THE MECH ANICAL 
AND MAGNETIC EFFECTS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to a locking device, and more 

particularly to a locking device that is operated by both of the mechanical and 
magnetic effects. 

2. Description of the Related Art 

A conventional mechanical locking device can be opened by a key in 
10 a mechanical operated manner, and a conventional electronic locking device 
can be opened by a magnetic card. However, the conventional locking device 
can be opened by both of the mechanical and magnetic effects, thereby limiting 
the versatility of the conventional locking device. 

SUMMARY OF THE INVENTION 
1 5 The primary obj ective of the present invention is to provide a locking 

device that is operated by both of the mechanical and magnetic effects. 

Another objective of the present invention is to provide a locking 
device that can be opened by the mechanical unlocking portion of the key and 
the electromagnetic unlocking portion of the key, thereby enhancing the 
20 versatility of the locking device. 

In accordance with the present invention, there is provided a locking 

device, comprising: 
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a housing; 

a base mounted in the housing and having an upper portion formed 
with an upper receiving space, a through hole located beside the upper 
receiving space, a locking hole located beside the upper receiving space, and a 

5 receiving hole located between the through hole and the locking hole for 
mounting a locking core, the base having a mediate portion formed with a 
transverse guide slot and having a lower portion formed with a lower receiving 
space having a backside formed with a battery seat; 

an electromagnetic sensor mounted in the lower receiving space of 

10 the base to connect an electromagnetic valve mounted in the upper receiving 
space of the base, the electromagnetic sensor detecting electromagnetic waves 
to drive the electromagnetic valve which drives a protruding locking pin to 
retract into the electromagnetic valve; 

a locking hook having a bent mediate portion and having a first end 

15 extended into the through hole of the base and urged on a first elastic member 
and a second end formed with a locking recess inserted into the locking hole of 
the base; 

a locking mechanism including a locking bolt, and a linking member; 

the locking bolt having a first side formed with a wedge-shaped 
20 locking lug and a second side formed with a stub for mounting a second elastic 
member which urges the locking lug to extend into the locking hole of the base, 
the locking bolt having an upper portion formed with an opening located 
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between the locking lug and the stub and a lower portion formed with a vertical 
stop located between the locking lug and the stub, the stop of the locking bolt 
being moved transversely by the locking core; 

the linking member being mounted in the guide slot of the base, the 

5 linking member having a mediate portion formed with a support passing 
through the opening of the locking bolt, the support having a distal end formed 
with a side plate located above the electromagnetic valve, the side plate being 
formed with a locking hole aligning with the locking pin of the 
electromagnetic valve; and 

1 o a key having a first end formed with a mechanical unlocking portion 

inserted into the locking core to drive the locking bolt, thereby detaching the 
locking lug of the locking bolt from the locking recess of the locking hook, the 
key having a second end formed with an electromagnetic unlocking portion 
electromagnetically connected to the electromagnetic sensor which drives the 

15 electromagnetic valve which drives the protruding locking pin to retract into 
the electromagnetic valve and to detach from the locking hole of the locking 
bolt, so that the linking member can be pushed to slide in the guide slot of the 
base, and the support of the linking member is moved in the opening of the 
locking bolt to move the locking bolt, thereby detaching the locking lug of the 

20 locking bolt from the locking recess of the locking hook. 
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Further benefits and advantages of the present invention will become 
apparent after a careful reading of the detailed description with appropriate 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a locking device in accordance with 
the preferred embodiment of the present invention; 

Fig. 2 is an exploded perspective view of the locking device as 
shown in Fig. 1; 

Fig. 3 is a partially exploded perspective view of the locking device 
as shown in Fig. 1 ; 

Fig. 4 is a partially exploded perspective view of the locking device 

as shown in Fig. 1 ; 

Fig. 5 is a front plan cross-sectional view of the locking device as 

shown in Fig. 1 ; 

Fig. 5 A is a top plan view of the locking device as shown in Fig. 1 ; 
Fig. 6 is a schematic operational view of the locking device as shown 

in Fig. 5; 

Fig. 6A is a schematic operational view of the locking device as 
shown in Fig. 5A; 

Fig. 7 is a front plan cross-sectional view of the locking device as 
shown in Fig. 1 ; and 



Fig. 8 is a schematic operational view of the locking device as shown 

in Fig. 7. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings and initially to Figs. 1-4, a locking device 
5 in accordance with the preferred embodiment of the present invention 
comprises a base 1, an electromagnetic sensor 2, a locking mechanism 3, a 
locking hook 4, and a housing 5. 

The base 1 has an upper portion formed with an upper receiving 
space 11, a through hole 12 located beside the upper receiving space 11, a 
10 locking hole 13 located beside the upper receiving space 11, and a receiving 
hole 15 located between the through hole 12 and the locking hole 13. The 
receiving hole 1 5 of the base 1 has a bottom formed with a passage hole 1 5 1 . A 
locking core 1 8 is mounted in the receiving hole 1 5 and has a first end formed 
with a lug 181 and a second end formed with a key hole 182 communicating 
15 with the passage hole 151 of the base 1. The base 1 has a mediate portion 
formed with a transverse guide slot 16. The base 1 has a lower portion formed 
with a lower receiving space 1 4 having a backside formed with a battery seat 
17. 

The electromagnetic sensor 2 is mounted in the lower receiving 
20 space 14 of the base 1 to connect an electromagnetic valve 21 mounted in the 
upper receiving space 1 1 of the base 1 . The electromagnetic sensor 2 detects 
predetermined electromagnetic waves to drive the electromagnetic valve 21 
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which drives a protruding locking pin 211 to retract into the electromagnetic 
valve 21. 

The locking mechanism 3 includes a locking bolt 31, and a linking 
member 32. 

5 The locking bolt 3 1 has a first side formed with a wedge-shaped 

locking lug 311 and a second side formed with a stub 312 for mounting an 
elastic member 313 which urges the locking lug 3 1 1 to extend into the locking 
hole 13 of the base 1 . The locking bolt 3 1 has an upper portion formed with an 
opening 314 located between the locking lug 3 1 1 and the stub 312 and a lower 

10 portion formed with a vertical stop 315 located between the locking lug 311 
and the stub 312 and rested on the lug 181 of the locking core 18. 

The linking member 32 has a mediate portion formed with a support 
322 having a distal end formed with a side plate 323 formed with a locking 
hole 324. The linking member 32 is mounted in the guide slot 16 of the base 1, 

15 and the support 322 of the linking member 32 passes through the opening 3 14 
of the locking bolt 3 1 and is rested on a side of the stub 3 1 2. The support 322 of 
the linking member 32 has a width smaller than that of the opening 3 14 of the 
locking bolt 31. The side plate 323 of the linking member 32 is located above 
the electromagnetic valve 21, with the locking pin 211 of the electromagnetic 

20 valve 21 aligning with the locking hole 324 of the linking member 32. 

The locking hook 4 has a bent mediate portion, and has a first end 
formed with a reduced shaft 41 having a distal end formed with an enlarged 
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catch 41 1. The shaft 41 of the locking hook 4 is extended into the through hole 
12 of the base 1 and is urged on an elastic member 42. The through hole 12 of 
the base 1 is formed with a reduced catch 121 for stopping the enlarged catch 
411 of the locking hook 4, to prevent the shaft 41 of the locking hook 4 from 
5 detaching from the through hole 12 of the base 1. The locking hook 4 has a 
second end formed with a locking recess 43, so that when the second end of the 
locking hook 4 is inserted into the locking hole 13 of the base 1, the locking lug 
3 1 1 of the locking bolt 3 1 is locked in the locking recess 43 of the locking hook 
4. 

10 The housing 5 includes an inner casing 50 and an outer casing 54. 

The inner casing 50 has a first side formed with an opening for 
receiving the base 1 and a second side formed with a hollow 501 aligning with 
the electromagnetic sensor 2 and a slot 532 located above the hollow 501. The 
inner casing 50 has a top formed with a first through hole 52 aligning with the 

15 through hole 12 of the base 1 and a second through hole 5 1 aligning with the 
locking hole 13 of the base 1. The inner casing 50 has an inside formed with a 
receiving hole 521 located below the first through hole 52 for receiving the 
elastic member 42. 

The outer casing 54 is mounted on the inner casing 50, and has a first 

20 side formed with a through hole 543 aligning with the passage hole 151 of the 
base 1 and a hollow 542 aligning with the battery seat 17 of the base 1. A side 
cover 544 is mounted in the hollow 542 of the outer casing 54. The outer 
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casing 54 has a second side formed with a slot 545 aligning with the slot 532 of 
the inner casing 50. The linking member 32 has a side protrusion 321 extended 
through the slot 532 of the inner casing 50 and the slot 545 of the outer casing 
54 and inserted into a recess 53 1 of a drive plate 53 which is slidably mounted 
5 on the outer casing 54, so that the linking member 32 is moved by the drive 
plate 53. 

A key 6 has a first end formed with a mechanical unlocking portion 
62 inserted into the key hole 182 of the locking core 18 and a second end 
formed with an electromagnetic unlocking portion 61 electromagnetically 
10 connected to the electromagnetic sensor 2. The key 6 is mounted on a 
protective card 63 to facilitate carrying. 



In operation, referring to Figs. 5 and 6 with reference to Figs. 1-4, 
when the locking device is disposed at the locked state, the locking lug 3 1 1 of 
the locking bolt 3 1 is locked in the locking recess 43 of the locking hook 4, and 

1 5 the locking pin 2 1 1 of the electromagnetic valve 2 1 is inserted into the locking 
hole 324 of the linking member 32 to position the linking member 32. At this 
time, the linking member 32 cannot be moved by the drive plate 53, and the 
locking bolt 31 is disposed at the locked state. When the electromagnetic 
unlocking portion 61 of the key 6 approaches the electromagnetic sensor 2, the 

20 electromagnetic sensor 2 detects the predetermined electromagnetic waves to 
drive the electromagnetic valve 2 1 which drives the protruding locking pin 2 1 1 
to retract into the electromagnetic valve 21, thereby detaching the locking pin 
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211 of the electromagnetic valve 21 from the locking hole 324 of the linking 
member 32 so as to unlock the linking member 32. At this time, the drive plate 
53 is moved by the user to drive the linking member 32 to slide in the guide slot 
16 of the base 1 so that the support 322 of the linking member 32 is moved in 

5 the opening 314 of the locking bolt 31 to press a side of the stub 312 of the 
locking bolt 31 to compress the elastic member 313 and to move the locking 
bolt 3 1 , thereby detaching the locking lug 3 1 1 of the locking bolt 3 1 from the 
locking recess 43 of the locking hook 4. Thus, the enlarged catch 411 of the 
locking hook 4 is pushed upward by the elastic member 42, so that the locking 

10 hook 4 is pushes outward to unlock the locking device. 

After the drive plate 53 is released by the user, the locking bolt 3 1 is 
pressed by the elastic member 313, so that the locking lug 311 of the locking 
bolt 3 1 is pushed to extend into the locking hole 13 of the base 1. At this time, 
when the locking hook 4 is pressed downward, the free end of the locking hook 

15 4 is extended through the second through hole 5 1 of the inner casing 50 into the 
locking recess 43 of the locking hook 4 to press the locking lug 311 of the 
locking bolt 3 1 and to compress the elastic member 3 1 3, so that the locking lug 
3 1 1 of the locking bolt 3 1 is locked in the locking recess 43 of the locking hook 
4 by the elastic member 313. 

20 Referring to Figs. 7 and 8 with reference to Figs. 1-4, when the 

locking device is disposed at the locked state, the locking lug 311 of the 
locking bolt 3 1 is locked in the locking recess 43 of the locking hook 4, and the 
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locking pin 211 of the electromagnetic valve 21 is inserted into the locking 
hole 324 of the linking member 32 to position the linking member 32. At this 
time, the linking member 32 cannot be moved by the drive plate 53, and the 
locking bolt 3 1 is disposed at the locked state. Then, the mechanical unlocking 

5 portion 62 of the key 6 is extended through the through hole 543 of the outer 
casing 54 and the passage hole 151 of the base 1 and is inserted into the key 
hole 1 82 of the locking core 1 8 to rotate the locking core 1 8, so that the lug 1 8 1 
of the locking core 1 8 is rotated to push the stop 3 15 of the locking bolt 3 1 to 
move the locking bolt 31 and to compress the elastic member 313, thereby 

10 detaching the locking lug 3 1 1 of the locking bolt 3 1 from the locking recess 43 
of the locking hook 4. Thus, the enlarged catch 411 of the locking hook 4 is 
pushed upward by the elastic member 42, so that the locking hook 4 is pushes 
outward to unlock the locking device. At this time, the support 322 of the 
linking member 32 has a width smaller than that of the opening 314 of the 

15 locking bolt 31, so that the support 322 of the linking member 32 will not 
interfere with movement of the locking bolt 3 1 . 

Accordingly, the locking device can be opened by the mechanical 
unlocking portion 62 of the key 6 and the electromagnetic unlocking portion 
61 of the key 6, thereby enhancing the versatility of the locking device. 

20 Although the invention has been explained in relation to its preferred 

embodiment(s) as mentioned above, it is to be understood that many other 
possible modifications and variations can be made without departing from the 

10 



scope of the present invention. It is, therefore, contemplated that the appended 
claim or claims will cover such modifications and variations that fall within the 
true scope of the invention. 
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